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Research Problems 
Submit problems to Dr. Alan J. Hoffman, 
IBM Research Center, P.O. Box 218, Yorktown Heights, New York 10598 
4-1. Proposed by W. T. TUTTE, University of Waterloo, Ontario, 
Canada. Isomorphisms ofdual graphs. 
G and G* are dual graphs, A and A* are corresponding edges in G and 
G*, respectively. There is an isomorphism ~ of G -- A onto G* -- A*. 
Show that ~ must extend as an isomorphism of G onto G*, or construct 
a counterexample. 
4-2. Proposed by RICHARD K. GuY, University of Calgary, Calgary, 
Alberta, Canada. Counting certain Euler circuits. 
It is required to tie string on a rectangular box, with l loops of string 
in planes parallel to one pair of faces of the box, m in planes parallel to a 
second pair, and n parallel to the third. For esthetic and structural reasons 
it is desired to use a single piece of string, and the string bends at right 
angles each time it reaches a node. The way in which the two loops of 
string are linked (left-hand or right-hand) is not distinguished. In how 
many essentially different ways can the string be placed on the box ? 
Another way of expressing the problem is to ask for the number of Euler 
circuits of a certain type, in the tetravalent graph of 2(ran 4- nl 4- lm) 
vertices described above. 
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